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--_ I --~c f c r e t h i s l o c~m e n t ckn b e ~i v e n t o a person t o r e a d , his nane n u s 6 be qn t h e ------w i t h v u t p s r n i s s i o n of t h e ~r i g i n a t i r~g o f f ice. Extensive n~t s s on t h e c o n t e n t s of a s e c r e t report; nay be t a k e n only i n a b o w d nctrkcok w i t h nu-tibered pases, havicg t h e designatTon %CBT, This :nus% be s;fe;;uar~ed i n t h e same r:ay as a
--

S e c r e t I i e p c r t (See 1, 2 and 3 ) . &her rictes m i s t be r v c i d e d , b u t i f made must
he dcne i n a f orrn r n a a n i n g l~s s t .~ ariyone 'out t h a w r i t e r ant l a t e r destroyed. -.
-. --.
---. -. -.
. recaipLs e r a s i p 2 d cord D G~X . m s t always b~j U S G~. F'er:nisaii.n A.or t r k n smission t o a n o t h e r of'fica tha.n t L + , of' t!lc hssignea *nust 
This document c o n t a i n s r e s t r i c t e d d a t a w i t h i n t h e meani n g of t h e Atomic Energy Act of 1946 and/or information a f f e c t i n g t h e n a t i o n a l defense o f t h e United S t a t e s w i t h i n t h e meaning of t h e Espionage Act U.S.C.
31 & 32, a s amended. I t s t r a n s m i s s i o n o r t h e r e v e l a t i o n o f i t s c o n t e n t s i n any manner t o a n unauthorized person i s p r o h i b i t e d and may r e s u l t i n severe c r i m i n a l penalty. The p r e p a r a t i o n of l -~~~-p r o p e n e -l was undertaken i n o r d e r t o have a v a i l a b l e propene l a b e l l e d i n a t e r m i n a l p o s i t i o n and, i n c i d e n t l y , t o s t u d y t h e s t a b i l i t y of t h e double bond when p r e p a r i n g propene under a v a r i e t y of c o n d i t i o n s . During t h e course o f t h i s i n v e s t i g a t i o n , a rel i a b l e procedure f o r t h e d e g r a d a t i v e ana1ysi.s o f t h e propene had t o be developed. This a n a l y t i c a l problem l e d t o a study of t h e o x i d a t i v e d e g r a d a t i o n of propene w i t h permanganate.
A number of methods were a v a i l a b l e f o r t h e p r e p a r a t i o n of propene.
S e v e r a l of t h e s e methods were t r i e d w i t h c14 l a b e l l e d m a t e r i a l s , while o t h e r s were d i s c a r d e d when p r e l i m i n a r y t e s t s w i t h n o n r a d i o a c t i v e m a t e r i a l s i n d i c a t e d e i t h e r v e r y poor y i e l d s o r impure products. The f i r s t t h r e e * Our thanks a r e due t o Mrs. Martha Kirk f o r h e r t e c h n i c a l a s s i s t a n c e i n t h i s work and p a r t i c u l a r l y f o r t h e performance o f many of t h e i s o t o p i c a n a l y s e s .
** While on l e a v e from C a l i f o r n i a Research Corporation, Richmond, C a l if o r n i a .
of t h e f o l l o w i n g methods were a c t u a l l y e~p l o y e d for-r a d i o a o t i v e propene s y n t h e s i s :
1 ) Dehydration of n-propanol w i t h metaphosphoric a c i d
2) Dehydration of n-propanol over heated alumina 3 ) P y r o l y s i s of n-propyltrimethylammonium hydroxide 4 ) P y r o l y s i s of methyl n-propyl x a n t h a t e 5) Dehydrobromination of n-propyl bromide w i t h a l c o h o l i c KOH E x t e n s i v e rearrangement of t h e double bond was found t o o c c u r when p r ep a r i n g propene by d e h y d r a t i o n w i t h metaphosphoric a c i d and w i t h h e a t e d A1203. However, t h e p y r o l y s i s of t h e q u a t e r n a r y ammonium b a s e gave l i t t l e , i f any, rearrangement and t h e product consi-sted p r i n c i p a l l y 3f * l -~~* -~r o~e n e -l ( C H~-C H = C H~) , whereas i n t h e o t h e r c c t s c s . r n i x t u r~s of * l -~~~-~r o n e n e -l and 3 -~1 4 -p r o o c n e -l ( C H~-C E = C H~) were o b t a i n e d .
Degradation Procedure
The important f e a t u r e s d e s i r e d i n t h e d e g r a d a t i v e p r o c e s s i n c l u d e r 1 ) minimum number of c p e r a t i o n s 2) ea8y s e p a r a t i o n of t h e p r o d u c t s of t h e d e g r a d a t i o n r e a c t i o n 3 ) unequivocal i d e n t i f i c a t i o n of t h e o r i g i n of t h e s e products. manganate o x i d a t i o n was chosen f o r t h e d e g r a d a t i v e a n a l y s i s , i n one i n s t a n c e o z o n o l y s i s was employed t o collfirm t h e r e s u l t s o f t h e permang a n a t e method.
The f o l l o w i n g p r o c e d u r e was f i r s t t e s t e d w i t h n o n -r a d i o a c t i v e propene.
Approximately t h r e e m i l l i m o l e s of propene was i n t r o d u c e d i n t o a n e v a c u a t e d 3-necked f l a s k of a b o u t 385 m l . volume. F i f t y m l , of w a t e r o r b u f f e r s o l u t i o n was added t h r o u g h a dropping f u n n e l . An i nd u c t i o n s t i r r e r was used t o a g i t a t e t h e aqueous phase.
An amount o f
N a t n 0 4 , c a l c u l a t e d t o be j u s t s u f f i c i e n t t o o x i d i z e propene t o p r o p y l e n e g l y c o l , was added over a ~e r i o d o f 4 5 minutes. T h i s w h s f o l l o w e d by t h e a d d i t i o n of 110 p e r c e n t of t h e amount of 2N IJinO4 r eq u i r e d f o r t h e o x l d a t i o n o f propylene g l y c o l t o a c e t i c and c a r b o n i c a c i d s . l ' h i s a d d i t i o n r e q u i r e d 45 m i n u t e s , a f t e r which t h e s o l u t i o n was s t i r r e d 15 minutes more. A n HzSOq-acidified s o l u t i o n of FeS04 was added t o r e d u c e a l l manganese t o t h e manganous s t a t e and s i m u l t a n e o u s l y l i b e r a t e COZ. The f l s s k was connected t o a NaOH a b s o r b e r and swept w i t h n i t r o g e n g a s t o c o l l e c t t h i s C 0 2 f r a c t i o n . The s o l u t i o n r e m a i n i n g was steam d i s t i l l e d t o r e c o v e r a c e t i c a c i d . T h i s l a t t e r was t i t r a t e d w i t h NaOH a n d e v a p o r a t e d t o d r y n e s s a s sodium a c e t a t e , The w e i g h t of t h e s a l t o b t a i n e d , when compared w i t h t h e t i t r a t i o n v a l u e , i n d i c a t e d t h a t t h e s a l t was t h e h c e t a t e .
This p r o c e d u r e was s t u d i e d a t s e v e r a l v a l u e s of pH and a t two t e m p e r a t u r e s . The r e s u l t s a r e shovfn i n Table I .
TABLE I O x i d a t i o n of Propene w i t h KMn04 a t S e v e r a l Values o f pH.
-
-- 
Moles C3Hg I t c a n be s e e n t h a t i n weak a c i d s o l u t i o n a b o u t 70% o f t h e t h e o r e ti c a l amount ;f acs'ic a c i d a~d 90% of t h e t h e o r e t i c a l amount of c a r b o n i c a c i d may b e r e c o v e r e d . T h i s c h l c u l a t i o n was b a s e d on t h e s p l i t t i n g of propene a t t h e d
I n t h e s u b s e q u a n t u s e of t h i s p r o c e d u r e w i t h t h e v a r i o u s samples c -r h d i o a c t i v e propene, t h e r e a c t i o n was c a r r i e d o u t a t pH 4 a n d a t room -~m p e r a t u r e . I n b s w c h a s t h e t o t a l c a r b o n r e c o v e r y i n t h e C02 a n d a c e t i c a c i d f r a c t i o n s W Y S q u i t e low (70-80b) a n a t , t e m p t was made t o l o c h t e t h e m i s s i n g carbon. T h e s o l u t i o n r e m a i n i n g a f t e r s t e a m d i s t i l l a t i o n of t h e a c e t i c ~c i d was
There were s e v e r a l i n d i c a t i o n s t h a t t h i s o x i d i z a b l e r e s i d u e was o x a l i c a c i d . F i r s t , o x a l i c a c i d may be found d u r i n g a l k a l i n e permangana t e o x i d a t i o n of propylene g l y c o l (1). Second, o x a l i c a c i d i s o x i d i z e d
v e r y s l o w l y a t 2 5 '~ and pH 4 by Dl1104 o r Mn02 and t h e r e f o r e , t h e o x a l i c a c i d would be s t a b l e , i f p r e s e n t . T h i r d , t h e n a t u r e o f t h e a n a l y t i c a l procedure e l i m i n a t e s t h e p o s s i b i l i t y o f a one carbon compound, s i n c e t h e s e compounds ( C H~O H , HCHC, HCOOH), i f n o t completely oxidized by t h e permang a n a t e , would be v o l a t
i l i z e d during t h e steam d i s t i l l a t i o n . I n a d d i t i o n , subsequent s p e c i f i c a c t i v i t y d e t e r m i n a t i o n s of t h i s f r a c t i o n ( s e e Discuss i o n ) e l i m i n a t e d t h e p o s s i b i l i t y of a t h r e e carbon compound and corresponded w e l l w i t h a two c a r b o n s u b s t a n c e . Hence, t h i s r e s i d u e was e i t h e r o x a l i c , g l y c o l i c o r g l y o x y l i c a c i d . The l a s t two of t h e s e may be i n t e r m e d i a t e s i n t h e f o r m a t i o n of o x a l i c a c i d . h t h y l o n e g l y c o l a l s o s a t i s f i e s t h e chemic a l p r o p e r t i e s s e t f o r t h e r e s i d u e , b u t it i s d i f f i c u l t t o s e e why t h i s
g l y c o l s h o u l d remain unoxidized w h i l e propylene g l y c o l i s a p p a r e n t l y comp l e t e l y r e a c t e d .
I n one experiment w i t h r a d i o a c t i v e propene, t h e i s o l a t i o n of o x a l i c a c i d WRS attempted. A f t e r t h e a d d i t i o n of t h e l a s t permanganate, a l l man-
ganese was removed a s IihOZ by c e n t r i f u g a t i o n . I n a c t i v e sodium o x a l a t e was added a s a c a r r i e r and t h e o x a l a t e was u l t i m a t e l y p r e c i p i t a t s d a s
CaC204 a f t e r s e p a r a t i o n from phosphata by employing t h e scheme of S w i f t (2).
Tbe completeness cf r e c c v e r y of o x a l a t e could n o t be a c c u r a t e l y determined, b u t appeared t o b e n e a r l y q u a n t i t a t i v e . IJowever, s i n c e t h e calcium s a l t s of g l y c o l i c and g l y o x y l i c s c i d a r e r e l a t i v e l y i n s o l u b l e , t h e y might be c a r r i e d down w i t h t h a CaC204. The CaC204 was t i t r a t e d w i t h permanganate -i n t h e u s u a l manner, and t h e C02 was c o l l e c t e d and a n a l y z e d f o r ~1 4 a c t i v i t y . The t i t r a t i o n a g r e e d w i t L i n 3 p e r c e n t w i t h t h e formula CaC204 f o r t h e c a l c i u m p r e c i p i t a t e ; however, s i n c e t h e amount of c a r r i e r wzs a b o u t f o u r t i m e s t h e amount of o x a l a t e e x p e c t e d , t h e p r e s e n c e of o t h e r insoluble ~a l c i u m s e l t s m i g h t have b e e n masked.
The amount of c~~ found a s o x a l a t e was a b o u t 70% of t h e amount found by d i r e c t Cr03 o x i d a t i o n o f t h e r e s i d u e i n a n o t h e r e x p e r i m a n t u s i n g t h e same r a d i o a c t i v e propene.
Ozonolysis Lethod.
k h i g h l y r e f i n e d p r o c e d u r e was n o t developed b u t t h e f o l l o w i n g scheme gave a s a t i s f a c t o r y check w i t h t h e r e s u l t o f t h e a c i d permanganate o x i d a t i o n . About t k r e e m i l l i r n o l e s of propene was t r a n s f e r r e d t o t h e o z o n o l y s i s v e s s e l , 1 5 m l . o f e t h y l c h l o r i d e was added and t h e v e s s e l immersed i n a d r y i c e -a c e t o n e b a t h , A c u r r e n t o f oxygen c o n t a i n i n g
2-35 ozone was bubbled through t h s s o l u t i o n u n t i l t h e s o l u t i o n t u r n e d b l u e ( i n d i c a t i n g e x o e s s ozone).
The v e s s e l and c o n t e n t s were warmed t o oOC and 1 0 m l . w a t e r added a:ld s h a k e n w i t h t h e e t h y l c h l o r i d e . The e t h y l c h l o r i d e was removed by e v a n o r a t i o n under house vacuum. The aqueous s o l u t i o n , which now c o n t a i n s formaldehyde a n d a c e t a l d e h y d e , was made a l k a l i n e w i t h NaOH, Excess ICi15n04 was added and t h e s o l u t i o n h e a t e d t o 500C.
Ths formaldehyde was o x i d i z e d t o C02 w h i l e t k~e a c e t a l d e h y d e was o x i d i z e d t o a c e t i c a c i d .
From % h i s p o i n t on, t h e a n a l y s i s was c a r r i e d o u t i n t h e same manner a s t h e permanganate procedure.
I n t h i s o z o n i z a % i o n some propene ~r o b r b l y was swept o u t o f t h e s o l u t i o n by t h e c u r r e n t o f oxygen, w h i l e some of t h e a l d e h y d e s were l o s t d u r i n g t h e e v a p o r a t i o n of e t h y l c h l o r i d e . I n a d d i t i o n som6 e t h y l c h l o r i d e rem:ined i n t h e aqueous p h a s e and was o x i d i z e d t o a c e t i c a c i d .
* Prep6 r a t i o n of 1 -~1 4 -n -~r o~a n o l ( Z H~-C E~-C H~O H )
---. --
The p r i n c i p a l i n t e r m e d i a t e i n t h e s y n t h e s i s of p r o p y l e n e was propanol. The s t a r t i n g p o i n t of t h i s s y n t h e s i s was BaC03 c o n t a i n i n g ~1 4 from which ~1 4 0 2 was o b t a i n e d .
The f o l l o w i n g s e r i e s of r e a c t i o n s o u tl i n e t h e p r o c e d u r e by which n-propanol was p r e p a r e d .
The procedure f o r c a r b o n a t i o n of Grignard r e a g e n t i n a vacuum system has been d e s c r i b e d ( 3 ) . I n t h e p r e s e n t case, t h e e t h y l magnesium bromide was p r e p r e d under n i t r o g e n and 25 m i l l i m o l e s o f t h e r e a g e n t wa t r a n s f e r r e d w i t h a s y r i n g e i n t o a f l a s k connected t o t h e vacuum l i n e . , i a t e r was removed a s t h e t e r n a r y azeotrope ( 6 8 . 5 0~) with n-propyl a l c o h o l and benzene, H 1 6 i n c h , 6 mm.
n a t r a p cooled w i t h l i q u i d n i t r o g e n and t h e n allowed t o d i s t i l l i n t o t h e Grignard r e a g e n t held a t -2OoC. bihen t h e a b s o r p t i o n of carbon dioxide was complete, t h e s o l u t i o n was cooled t o -800C and t h e G r i p a r d c o~p o u n d decomposed by t h e a d d i t i o n of d i l u t e H2SO4 and warming. l h e e t h e r was evaporated under house vacuum, bromide i o n was p r e c i~i t a t e d by t h e addit i o n of excess hg2S04 and t h e s o l u t i o n steam d i s t i l l e d t o r e c o v e r p r o p i o n i c a c i d . l i f t e r t i t r a t i o n with IiaOB, t h e s o l u t i o n was evaporated t o dryness and s o l i d sodium p r o p r i o n a t e was recovered w i t h 94.8% y i e l d . a v e r y high s p e c i f i c a c t i v i t y product was n o t r e q u i r e d i n t h i s experiment and a l a r g e di1ut:on of ~1 4 a o t i v i t y could be t o l e r a t e d . Consequently, t h e r e d u c t i o n of t h e a c i d t o a l c o h o l was c a r r i e d out on t h e n-propyl e s t e r . The use of t h i s e s t e r e l i m i n a t e d t h e subsequent s e p a r a t i o n of two a l c o h o l s following t h e hydrogenation, The e s t e r i f i c a t i o n was
1.D. vacuum jacketed, unpacked column was used f o r t h e d i s t i l l a t i o n . &en t h e temperat u r e of t h e d i s t i l l a t e reached 740C
, t h e f l a s k was cooled and 1.0 gms. of CaC03 was added t o d e s t r o y excess H2SO4* The d i s t i l l a t i o n was continued, t h e remaining benzene being removed a s tle b i n a r y a z e o t r o p e ( 7 7 . 1 0~) with n-propyl a l c o h o l . The d i s t i l l a t i o n was stopped when t h e temperature reached 920C. The e s t e r -a l c o h o l s o l u t i o n remaining was removed from t h e CaS04-CaC03 r e s i d u e by vacuum t r a n s f e r .
This s o l u t i o n , about 8 m l , was p i p e t t e d i n t o a high p r e s s u r e hydrogenation bomb ( h i n c o , 43 m l . s i z e ) c o n t a i n i n g 2.0 gms. of copper chromite c a t a l y s t ( n d k i n s ) . The bomb wus charged w i t h 2500 p.s.i. of E2, heated t o 250°C and maintained t h e r e f o r n i n e hours.
The c o n t e n t s of t h e bomb were t r a n s f e r r e d on t h e vacuum l i n e i n t o a f l a s k c o n t a i n i n g CaO where t h e a l c o h o l was d r i e d .
The a l c o h o l was a g a i n t r a n s f e r r e d on t h e vacuum l i n e i n t o a small d i s t i l l i n g f l a s k and f r a c t i o n a l l y d i s t i l l e d using t h e column described above.
The f r a c t i o n b o i l i n g from 96-97OC was recovered. The f r a c t i o n b o i l i n g below 96OC (about 2 ml.) was r e t u r n e d t o t h e d i s t i l l i n g f l a s k w i t h 2.5 m l . of n-propyl a l c o h o l and t h e mixture r e d i s t i l l e d . This 3. If. G. Dauben, J , c. Reid, and P. E. Yanlmich, a n a l . Chem. 1947. UC RL-1 9 was r e p e a t e d a g a i n w i t h 2.0 m l . o f n-prop21 n l c o h o l . Ths 9 6 -9 7 '~ f r a c t i o n s were combined w i t h t h e f i r s t f r a c t i o n collectar',. I n tl-!is manner 10.3 m l . of l -~~~-n -~r o~y l a l c o h o l was ohtai-ned. Ahe i n d i v i d u a l s t e p s i n t h e above procedure were t e s t e d f i r s t w i t h i n a c t i v e m!. t e r i a l s . These t e s t s gave y i e l d s o f 30-95% f o r t h e curbonation of e t h y l magnesium bromide and 95% f o r t h e e st e r i f i c a t i o n hnd h y d r o g e n s t i o n when measured b j s a p o n i f i c a t j on. I n t h e r a d i o a c t i v e s l n t h e s i s , t h e c a r b o n a t i o n y i e l d was 95%. The chemical y i e l d s of t h e o t h e r s t e p s were n o t checked b e c a u s e t h e amount of a l c o h o l which r e -;mined w i t h t h e e s t e r a f t e r a z e o t r o p i c d i s t i l l a t i o n was n o t known. The y i e l d s and l o s s e s of c14 i n v a r i o u s f r a c t i o n s a r e shown i n Table --n-propano1 by t h~ phosphorus and b r o~i n e method ( 4 ) , b u t a d d i t i o n a l phosphorus and B r 2 were added. khe ) T i e l a of p r o p y l bromide was 76% b h s t d on propn?ol. PA low c14 a c t i v i t y s a n p l e of pronanol w s p r s p a r e d by d i l u t i o n of t h e h i g h t t c t i v i t y m a t e r i a l f o r u s e i n t h i s p r s p & r a t i o n . 
t i o n of t h e bigh a c t i v i t y a r o d u c t ) was dehydrated t o pronene by dropwise a d d i t i o n of t b e a l c o h o l t o 3 m l . of metaphospboric a c i d a t 2500C according t o t b e method of
Newth ( 5 ) . d a t e r a d a l c o h o l were condensed i n a trtip a t -20°C w h i l e t h e propene was passed t b r o u h t r i e r i t a , t h e n condensed i n a d r y l c e t r a p . b o n s j d e r a b l e a l c o h o l d i s t i l l e i o u t of t h e f l a s k w i t h o u t r e a c t i n g and t h e y i e l d of prooene was 40% based on t h e s t a r t i n g propanol.
The gas sample was analyzed by mass spectrometer (*). The a n a l y s i s of t h e gas showed 80% propene, 9% b u t e w s , 9% butanes and pentanes and 1% pentenes and hexenes.
The propanol was analyzed by mass s p e c t r o m e t e r and found t o be 99.5% Dure; t h e impurity may have been b u t y l a l c o h o l .
Dehydration of n-propanol over heated k l 2 O p A 2 m l . p o r t i o n of t h e above d i l u t e propanol was dehydrated by dropwise add:-tion over a ~e r i o d of 30 minutes i n t o a v e r t i c a l l y mounted q u a r t z furnace t u b e c o n t a i n i n g hlZOg a t 3900C. The U 2 O 3 was 12-24 mesh h l o r c o ~l u m i n a (~luminurn Company of Amerlca, Grade F-1) packed i n a bed 23 cm. long and 0.7 cm. i n diameter. Traps were arranged a s i n t k e p r e v i o u s experiment. Continuous n i t r o g e n sweeping was maintained t o reduce t h e r e s i d e n c e time i n t h e c a t a l y s t .
The c o n t a c t times was a~a r o x i m t e l y 5 seconds.
A second sample of a l c o h o l was dehydrated over l a b o r a t o r prepared-A1203 obtained by p r e c i p i t a t i o n of h l ( 0~)~ from reagent grade f L l (~O 3 3 3. The c a t a l y s t temperature was 4 1 5 '~ while t h e c o n t a c t s i n e was only 2 s e c o~d s~ The a n a l y s i s of t h e f i r s t of t h e s e a s sam l e s was 973 p r o ene and 3$ b u t e n e s , B w h i l e t h e second gas sample confeined 85% propene, 3.510 b u t e n e s , 0,5/. propane and 0.5% n-butane.
The y i e l d of propene was a b o u t 95% i n b o t h c a s e s .
f3yrolysis of n-Propyltrimethylammol~iwn -- (CH~)+, a t u b e of h i e r i t e and a 1iqui.d N2 t r a p t o condense propene. The system was swept w i t h n i t r o g e n during t h e h e a t i n g . b e y i e l d of propene was approximately 90%. Analysis of t h e gas skowed 99% propene, 0.5% b u t e n e s and 0.55 e t h y l e n e . P y r o l y s i s of Xetkyl n-propyl Xanthate. The procedure of Schurrnann and Boord ( 6 ) --was employed f o r p r e p a r i n t h e x a n t b a t s e s t e r , however, t h e f i n a l e s t e r was n o t
Pr
D u r i f i e d by vacuum d i s t i l a t i o n a s c a r r i e d o u t by t h e s e a u t h o r s .
The decoinposit i o n of t h s e s t e r took place v e r slowly and a f t k r b o i l i n g f o r 24 h o u r s , only h a l f t b e e s t e r was decomposed. $tie system was swept with a slow c u r r e n t of n i t r o g e n and t h e ga;es were passed 'A-rough a 1 R vaOH wash b o t t l e t o remove COS and CH3S#, t h e n khrough a d r y i n g tuSe a~, d f i n a l l y i n t o a l i q u i d N2 t r a p . The y i e l d of propene was about 25% and t h e k,as composition was 56% propeqe, 30% butenes, 1.4A ethene, 14% COS while t h e remhinder o f t h e gas c o n s i s t e d of s e v e r a l s u l f i d e s and mercaptans.
This method of propene p r e p a r a t i o n , b e s i d e s g i v i n g a gas d i f f i c u l t t o f r e e of s u l f u r compounds a l s o contained a n e x t r a o r d i n a r i l y l a r g e amount of hutene. The use of t h i s method was n o t attempted w i t h r a d i o a c t i v e n r o~a n o l .
* A l l g a s samples were. analyzed by mass spectrometer by br. ?I. d a u e r , t h r o u g h t h e c o u r t e s y of C a l i f o r n i a Research Corporation, Richmond, C a l i f o r n i a .
5.
G. S. Newth, J. Chem. Soc. 79, 915 (1901) of 20% Dropene. a n a l y s i s c ? t h e ;as satrmle ~h o w e d 75% p r o p a e , 16% b u t e n o s , 3% 1 -b u t a n e , 3% e t h y l propyl e t h b r and t r a c e s of e t h a n e , m-opane and p r o p y l bromide. t h c use o f t l -i s nethod was n o t a t t e r n~t e d with r a d i o a c t i v e p r o p y l bromide.
R e s u l t s and G i s c u s s i o n I n T~. b l e I11 u s u m~r y of t h e r e s u l t s of t h e p e r~a n g a n a t e d e g r a d a t i o n s o f t h e v a r i o u s samples of propene i s p r e s e n t e d . Zince t h e n~echanism of permangenate o x i d a t i o n of p r o p e p e , t h e r e l i a b i l i t y o f this o x i d s t i o n a s a n a n a l y t i c a l p r o c ed u r e , and t h s n a t u r e of' t h e l a b e l l i n g o f t h e Dropene could n o t be determined i n d e p e n d e q t l y , it w i l l be n , ? c e s s a r y t o examine t h e d a t a i n t h i s t a b l e from t h e s e t h r e e p o i n t s of view.
Tho f ' a c t t h a t d i f f e r e n t s p e c i f i c t i c t i v i t e s wsre found i n t h e v a r i o u s ? r e c t i o n s from propane re pared by d i f f e r e n t m e t b o i s proved t h a t r s 6 r r a n g e m e n t o f Howevsr , t h e prooene d e r i v e d from t h e q u a t e r n a r y ammonium base ( e x p e r i m e n t 4 ) showed l i . t t l e , i f any, r ea r r a n g a n e n t o r o p e n e , it is n e c e s s a r y t o dtmonstrrite t h a t a l l t! e c14 act;i.vity i s p r e s e n t - Table 111 P r e p a r a t i v e Frocedurc S p e c i f i c A c t i v i t y of c14
i n s t a r t i n g a a t e r i a l 
